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COMPARISONS AMONG COMPUTED TOMOGRAPHIC FEATURES
OF ADIPOSE MASSES IN DOGS AND CATS
ELISA SPOLDI, TOBIAS SCHWARZ, SILVIA SABATTINI, MASSIMO VIGNOLI, SIMONA CANCEDDA, FEDERICA ROSSI
A better understanding of the CT features of different forms of canine and feline adipose tumors would be
valuable for improving patient management and treatment. The purpose of this retrospective, cross-sectional
study was to describe and compare the CT features of pathologically confirmed lipomas, infiltrative lipomas,
and liposarcomas in a sample of canine and feline patients. A total of 50 animals (46 dogs, four cats) and a total
of 60 lesions (23 lipomas, 20 infiltrative lipomas, and 17 liposarcomas) were included in the study. Lipomas
appeared as round to oval-shaped (n = 21), well-marginated (n = 20) fat-attenuating lesions. Infiltrative
lipomas appeared as homogeneous, fat-attenuating masses but, unlike lipomas, they were most commonly
characterized by an irregular shape (75%; P< 0.001), and linear components, hyperattenuating relative to the
surrounding fat (100%;P< 0.05). Liposarcomaswere represented exclusively by heterogeneous lesionswith soft
tissue attenuating components with a multinodular appearance (76.5%; P< 0.05). Regional lymphadenopathy
(n= 10) and amorphous mineralization (n= 4) were also observed in association with liposarcomas. Computed
tomography can provide useful information regarding disease location, extent, and involvement of the adjacent
structures. Tumor definition and shape were the most useful parameters to differentiate between lipomas and
infiltrative lipomas. The presence of a heterogeneous mass, with a multinodular soft tissue component and
associated regional lymphadenopathy and mineralization, were features favoring a diagnosis of liposarcoma.
C© 2016 The Authors Veterinary Radiology & Ultrasound published by Wiley Periodicals, Inc. on behalf of
American College of Veterinary Radiology.
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Introduction
THE CURRENTWORLD HEALTH ORGANIZATION (WHO)classification of mesenchymal skin and soft tissue tu-
mors of domestic animals recognizes three benign forms of
tumors of the adipose tissue, represented by lipoma, infil-
trative lipoma and angiolipoma, and one malignant form,
represented by liposarcoma.1 Lipomas are tumors char-
acterized by well-differentiated adipocytes that are com-
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mon in the dog, with a reported incidence rate of 5.1%
of all diagnosed canine neoplasms, while they are far less
common in other species.2,3 Lipomas are defined as infil-
trative when they show a more aggressive biological be-
havior by invading adjacent structures, most commonly
muscle and fasciae.1,4–8 Angiolipoma is another uncom-
mon variant of lipoma characterized by the presence of
small, well-differentiated blood vessels interspersed in ma-
ture adipose tissue that can be further subclassified as in-
filtrative or noninfiltrative.1,9 Liposarcoma, the rare malig-
nant counterpart of lipoma, is histologically characterized
by lipoblasts with variable grade of pleomorphism.1 Li-
posarcomashave been further classified into subtypes based
on cellular morphology, however the different histological
appearances do not correspond to differences in biological
behavior in domestic animals.1,3 Although liposarcomas
generally show a low metastatic potential, they are charac-
terized by local invasion and high recurrence rate.1,10–18
While the majority of lipomas are asymptomatic and do
not require surgical intervention, aggressive treatment may
be necessary for the local control of infiltrative lipomas
and liposarcomas. Therefore, a correct diagnosis is essen-
tial for prognosis and therapy planning. Infiltrative lipomas
cannot be readily distinguished from simple lipomas in fine
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needle aspirates or small biopsy specimens.17 Computed
tomography is currently used to better delineate these tu-
mors, evaluate their actual extension and assess their re-
lationship with the adjacent anatomic structures, allowing
for accurate treatment planning.7,19–27
The CT and MRI appearance of fat-containing tumors
has previously been described in humans. Both modalities
have been proven to be useful in identifying and character-
izing adipose masses.28–42 In veterinary medicine there are
a few reports describing adipose tumors, but there is only
limited information available on their CT features.7,19–27,43
Moreover, a comparison between benign and malignant
fattymasses based onCTcharacteristics in a larger groupof
animals has not been reported. Diagnostic imaging would
be a valuable and noninvasive procedure to discriminate be-
tween the different neoplastic forms and assess their growth
pattern before treatment planning.3,19,44,45 The aim of this
study was to describe and compare CT features of histolog-
ically confirmed lipomas, infiltrative lipomas, and liposar-
comas in dogs and cats.
Material and Methods
The study was a retrospective, cross-sectional design.
Patients were selected from two board-certified veteri-
nary radiologist (T.S., F.R.) on the basis of having heli-
cal CT evaluation and a confirmed histological diagnosis
of lipoma, infiltrative lipoma, or liposarcoma. Cases were
retrieved from the electronic database of the Clinica Vet-
erinaria dell’Orologio and the Royal (Dick) School of Vet-
erinary Studies, University of Edinburgh, and chosen from
clinical databases from January 2005 through June 2015.
Images were acquired using one of the following three dif-
ferent CT scanners: helical single-slice CT unit (ProSpeed,
GE, Milwaukee), helical 4-slice CT unit (Somatom Vol-
ume Zoom, Siemens, Germany) and helical 16-slice CT
unit (BrightSpeed, GE, Milwaukee). All CT studies were
performed under general anesthesia. To ensure the greatest
consistency in evaluation of imaging features, the images
were retrospectively reviewed and reevaluated in a random-
ized order by the primary author (E.S.) and one board-
certified veterinary radiologist (F.R.), who were unaware
of the final diagnosis at the time of the image review. Im-
agesmeasurements weremade in triplicate by each reviewer
and final assessment was reached by means of consensus.
Images were reviewed following determination of the com-
puted tomographic characteristics by using image analy-
sis freeware (OsiriX v.4.1.2 32-bit, Pixmeo Sa`rl, Geneva,
Switzerland). Display settings were adjusted as needed for
optimal evaluation of the images.
CT images were reviewed and assessed for the following
criteria:
1. Volume of the mass was measured by the rotational el-
lipse method: the largest tumor diameter was measured
in the three orthogonal planes onCT images and volume
was calculated as the product of the three measurements
times π/6.
2. Shape of the mass: defined as round to oval or irregular
(for all the lesions that were neither round nor oval in
shape).
3. Tumor definition: margins were classified on the post-
contrast series as well-defined (presence of a distinct
border to surrounding tissues), poorly defined (ab-
sence of a distinct border to surrounding tissues),
or a combination of well-defined and poorly defined
regions.
4. Pre- and postcontrast homogeneity and attenuation
characteristics of the lesion were evaluated subjectively
and bymeasuringHounsfieldUnit (HU) values. Overall
lesion attenuation was calculated by placing different re-
gions of interest (ROIs) on pre- and postcontrast series.
The mean HU values were recorded for the different
series.
5. Prevalence of a fat or a soft tissue component was eval-
uated based on the HU values.
6. Presence of intralesional areas that are hyperattenuating
compared to fat (defined as hyperattenuating compo-
nents).
7. Type of hyperattenuating component classified as lin-
ear (presence of hyperattenuating septa) or as nodular-
globular-mass (presence of irregular conglomerate ar-
eas).
8. Presence of mineral attenuating areas within the lesion.
9. Presence of regional lymphadenopathy (round, en-
larged, and/or heterogeneously contrast enhancing
lymph nodes). Normal lymph nodes are oval in shape,
smoothly marginated with a uniform appearance and
are soft tissue attenuating.
10. Evidence of potential metastatic lesions (round, en-
larged, irregularly marginated and/or heterogeneous,
heterogeneously contrast enhancing lymph nodes or
other nodules/masses distant from the primary lesion).
None of the masses underwent cytoreductive surgery or
incisional biopsy prior to imaging. Definitive diagnoses
were based on histopathological examination of surgical or
postmortem specimens, according to the WHO criteria.1
The samples were not available for review or for mapping
correlation with the CT images.
Data were analyzed with commercial software programs
(SPSS Statistics v. 19, IBM, Somers, NY, and Prism v.
5.0, GraphPad, San Diego, CA) by one of the authors
(SS, DVM, PhD in animal pathology and biotechnol-
ogy). When appropriate, data sets were tested for nor-
mality by using the D’Agostino and Pearson omnibus
normality test. Values were expressed as mean ± stan-
dard deviation for normal distribution, or as median with
a range for nonnormal distribution. Differences in the
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TABLE 1. Summary of Signalment for Each Tumor Type Group (Lipoma,
Infiltrative Lipoma, and Liposarcoma)
Lipoma
(n = 18)
Infiltrative lipoma
(n = 18)
Liposarcoma
(n = 15)
Species, breed
Dogs 15 17 15
Labrador retriever 5 6 1
Weimaraner 0 0 2
Other breeds 4∗ 5† 6‡
Mongrel 6 6 6
Cats 3 1 0
Persian 2 0 0
Domestic shorthair 1 1 0
Gender
Male 3 (1 castrated) 11 (3 castrated) 12 (1 castrated)
Female 15 (3 spayed) 7 (1 spayed) 3 (0 spayed)
Age
Median (range) 11 years (1–13) 8.8 years (3–15) 10.5 years
(2–14)
Numbers indicate number of patients.
∗Other breeds include a single patient representing each of the following
breeds: English Setter, Border Collie, Doberman Pinscher, BerneseMoun-
tain Dog.
†Other breeds include a single patient representing each of the follow-
ing breeds: Chihuahua, English Springer Spaniel, Shih Tzu, Dachshund,
Siberian Husky.
‡Other breeds include a single patient representing each of the follow-
ing breeds: Samoyed, West Highland White Terrier, Rottweiler, German
Shepherd Dog, Doberman Pinscher, Bearded Collie.
demographic and CT parameters between lipomas and
liposarcomas and between infiltrative and noninfiltrative
lipomas were evaluated with Mann–Whitney U test (con-
tinuous variables) and Chi Square/Fisher’s exact test (cat-
egorical variables). Binary logistic regression model was
performed to estimate which study variables best-predicted
tumor type. For all analyses, P values of  0.05 were con-
sidered significant.
Results
A total of 50 patients met the inclusion criteria (n = 46
dogs; n = 4 cats). None of the total number of patients
with a helical CT evaluation and a confirmed histologi-
cal diagnosis of lipoma, infiltrative lipoma or liposarcoma
were excluded from the data analysis. Signalment charac-
teristics of animals for each tumor type are summarized
in Table 1. Eight dogs had two lesions and one dog had
three lesions, for a total of 60 lesions. Definitive diagnoses
included 23 lipomas (15 dogs and three cats), 20 infiltra-
tive lipomas (17 dogs and one cat), and 17 liposarcomas
(15 dogs). Only one dog had both a lipoma and an infil-
trative lipoma. None of the cases were diagnosed as angi-
olipoma or infiltrative angiolipoma. Ten tumors were intra-
cavitary (thorax or abdomen) and included four lipomas,
four infiltrative lipomas, and two liposarcomas. The extra-
cavitary neoplasms included four lesions within the head-
neck region (two lipomas, one infiltrative lipoma, and one
TABLE 2. CT Features within Benign Adipose Masses
Parameters
Lipoma
(n = 23)
Infiltrative
Lipoma
(n = 20)
Significance
(P value)∗
Volume median 115.7 cm3 157.9 cm3 0.342
(Range) (1.6–1457.0) (0.1–5073.7)
Shape <0.001
Oval/round 21 (91.3%) 5 (25%)
Irregular 2 (8.7%) 15 (75%)
Margins 0.005
Well-defined 20 (87%) 9 (45%)
Mixed 3 (13%) 8 (40%)
Poorly-defined 0 (0%) 3 (15%)
Attenuation 0.6
Homogeneous 18 (78.3%) 16 (80%)
Heterogeneous 5 (21.7%) 4 (20%)
Precontrast attenuation 0.8
Median −120.0 HU −113.0 HU
(Range) (−130.0 to
–6.0)
(−134.0 to
–23.0)
Postcontrast attenuation 0.7
Median −113.5 HU −103.5 HU
(Range) (−157.0–27.0) (−133.0 to
–18.0)
Prevalent component 1
Fat 23 (100%) 20 (100%)
Soft tissue 0 (0%) 0 (0%)
Hyperattenuating
components
10 (43.5%) 17 (85%) 0.01
Type of hyperattenuating
component†
0.04
Linear 7 (70%) 17 (100%)
Nodular/globular/mass 3 (30%) 0 (0%)
Mineralization 0 (0%) 0 (0%) 1
Regional lymphadenopathy 4 (17.4%) 5 (25%) 0.711
Metastatic lesions 0 (0%) 0 (0%) 1
Numbers indicate number of lesions.
∗Continuous variables compared by usingMann–Whitney U test, categor-
ical variables compared by using Chi Square test/Fisher’s exact test.
†Percentages are calculated for each group on the total number of masses
showing hyperattenuating components.
liposarcoma); 14 lesions located in the thoracic or pelvic
limbs (five lipomas, eight infiltrative lipomas, and one li-
posarcoma); and 32 lesions located within the trunk (12
lipomas, seven infiltrative lipomas, and 13 liposarcomas).
Helical CT scans of the whole body (n = 34) or of the
area of interest (n = 16) were acquired before and after in-
travenous administration of a bolus of water-soluble con-
trast medium (Ioversol 300mgI/mlOptiray, Covidien, Seg-
rate, Italy; Iopramide 370 mgI/ml, Ultravist 370, Bayer,
Germany) at a dose of 600 or 740 mg Iodine/kg with the
use of a power injector or manual injection. Only precon-
trast images were available for five lesions and only post-
contrast images were available for three other lesions. Tube
voltage was consistent at 120 kVp, adaptive tube current
ranged from 127 to 220 mAs, tube rotation time was be-
tween 0.5 and 1.5 s, slice thickness varied from 1 to 7 mm,
image interval ranged from 0.625 to 7 mm, helical collima-
tor pitch from0.625 to 1.75, display field of view from242 to
354 mm-based on patient size, body part imaged, and
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TABLE 3. CT Features of Benign Versus Malignant Adipose Masses
Parameters
Lipoma and
infiltrative
lipoma
(n = 43)
Liposarcoma
(n = 17)
Significance
(P value)∗
Volume median 115.7 cm3 175.9 cm3 0.583
(Range) (0.1–5073.7) (4.6–3225.4)
Shape 0.1
Oval/round 26 (60.5%) 14 (82.3%)
Irregular 17 (39.5%) 3 (17.4%)
Margins 0.6
Well-defined 29 (67.4%) 9 (53%)
Mixed 11 (25.6%) 6 (35.3%)
Poorly-defined 3 (7%) 2 (11.7%)
Attenuation <0.001
Homogeneous 34 (79.1%) 0 (0%)
Heterogeneous 9 (20.9%) 17 (100%)
Precontrast attenuation <0.001
Median −113.0 HU −5 HU
(Range) (−134.0 to
-6.0)
(−49.0 to 28.0)
Postcontrast attenuation <0.001
Median −111.0 HU 13.0 HU
(Range) (−157.0 to
27.0)
(−48.0 to 61.0)
Prevalent component <0.001
Fat 43 (100%) 9 (52.9%)
Soft tissue 0 (0%) 8 (47%)
Hyperattenuating
components
27 (62.8%) 17 (100%) 0.003
Type of hyperattenuating
component†
<0.001
Linear 24 (88.9%) 4 (23.5%)
Nodular/globular/mass 3 (11.1%) 13 (76.5%)
Mineralization 0 (0%) 4 (23.5%) 0.005
Regional lymphadenopathy 9 (20.9%) 10 (58.8%) 0.007
Metastatic lesions 0 (0%) 1 (5.9%) 0.3
Numbers indicate number of lesions.
∗Continuous variables compared by usingMann–Whitney U test, categor-
ical variables compared by using Chi Square test/Fisher’s Exact test.
†Percentages are calculated for each group on the total number of masses
showing hyperattenuating components.
radiologist preference. The protocols included two recon-
struction algorithms, medium frequency for soft tissue and
high frequency for lung. Patient positioning was sternal (n
= 45) or dorsal (n = 5) recumbency. In one patient, two
different body regions were evaluated with two different
studies, one with the dog in dorsal recumbency and the fol-
lowing with the dog in sternal recumbency. The CT findings
for each tumor type are summarized in Tables 2 and 3.
Lipomas were round- to oval-shaped (n = 21, 91.3%),
with well-defined margins (n = 20, 87%) and homoge-
neously attenuating (n = 18, 78.3%) (Fig. 1). In all cases
there was prevalent fat attenuation (n = 23, 100%), with a
median precontrast attenuation of –120 HU (range = –130
to –6HU) and amedian postcontrast attenuation of –113.5
HU (range = –157 to 27 HU). However, presence of hyper-
attenuating components, linear (n = 7, 70%) or irregular
conglomerate areas (n = 3, 30%), was identified in 10 cases
(43.5%) (Fig. 2). Regional lymphadenopathy was seen in
four cases (17.4%).
FIG. 1. Transverse image of an 11-year old intact female Labrador Re-
triever diagnosed with a lipoma. At the level of the sixth lumbar vertebra,
there is a large, oval shaped, homogeneously fat attenuating mass (white
arrow), compressing the adjacent abdominal wall (white arrowheads) and
axially displacing the intrabdominal organs at that level. No infiltration of
the adjacent abdominal wall is detected. Window width (WW) = 400, Win-
dow level (WL) = 40.
Infiltrative lipomas appeared irregular in shape (n = 15,
75%), with well- (n = 9, 45%), mixed- (n = 8, 40%), or
poorly-demarcated margin definition (n = 3, 15%). Masses
were homogeneous (n = 16, 80%), with prevalent fat at-
tenuation in all cases (n = 20, 100%), with a median
precontrast attenuation of −113 HU (range = −134 to
−23 HU) and postcontrast of −103.5 HU (range −133
to −18 HU). In seventeen cases (85%) hyperattenuating
components were seen, but were all linear in appearance
(Fig. 3). Regional lymphadenopathy was present in five
cases (25%). CT parameters significantly different between
lipomas and infiltrative lipomas included shape (P< 0.001),
margins (P = 0.005), presence and type of hyperattenu-
ating components (P = 0.01 and P = 0.04, respectively;
Table 2).
A high percentage of liposarcomas (n = 14; 82.3%) were
round to oval shaped. Margins were well- (n = 9, 53%),
mixed- (n = 6, 35.3%) or poorly-defined (n = 2, 11.7%).
All the lesions were heterogeneous with hyperattenuat-
ing components, mostly represented by nodular-globular-
mass-like conglomerates (n = 13, 76.5%). Median attenu-
ation values varied from –5 HU precontrast (range = –49
to 28) to 13 HU postcontrast (range = –48 to 61). In four
cases amorphous mineralized areas were observed. Two
lesions determined osteolysis of the adjacent skeletal struc-
tures (Fig. 4). Regional lymphadenopathy was observed
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FIG. 2. Transverse contrast-enhanced image of an 11-year old neutered
male mongrel diagnosed with a necrotic lipoma. At the level of the fourth
cervical vertebra, there is a heterogeneously predominately fat attenuating
mass (white arrow) with hyperattenuating striations (white asterisk) revealed
histopathologically as necrotic, inflamed fat interposed within the mass. The
mass is displacing the trachea, left carotid artery, and sympathetic trunk
rightwards (black arrowheads). The left jugular vein is compressed by this
mass (white arrowhead). WW = 400, WL = 40.
in 10 cases (58.8%). A suspected metastatic lesion was
seen in one case (Fig. 5). Computed tomographic features
significantly different between benign (lipoma/infiltrative
lipoma) and malignant forms were pre- and postcontrast
homogeneity (P < 0.001), attenuation characteristics (P
< 0.001), prevalent component (P < 0.001); presence and
type of hyperattenuating components (P < 0.001 and P
= 0.003, respectively), mineralization (P = 0.005), and re-
gional lymphadenopathy (P = 0.007; Table 3). On logis-
tic regression, presence of a heterogeneous lesion, with a
prevailing soft tissue component showing an irregular con-
glomerate appearance, together with the presence of min-
eralization and regional lymphadenopathy were features
with statistically significant odds ratio favoring a diagnosis
of a malignant form (Table 4). Presence of well-defined le-
sions without any evidence of hyperattenuating component
within themass, and presence of an irregularly shapedmass
are features with statistically significant odds ratio favoring
a diagnosis of lipoma and infiltrating lipoma, respectively
(Table 4).
FIG. 3. Dorsal contrast-enhanced image of a 5-year old neutered male
Springer Spaniel diagnosed with an infiltrative lipoma. At the level of the left
axillary region and cranial thoracic wall, there is an oval shaped, noncon-
trast medium enhancing, homogeneously fat attenuating mass (white arrow)
with a combination of well-defined and ill-defined margins characterized by
fine wispy linear striations throughout (white asterisks). Medially the mass
extends and infiltrates through the musculature of the thoracic inlet and cra-
nial thoracic wall (white arrowheads) and contacts the left first and second
ribs without evidence of osteolysis. The linear hyperattenuating striations
represent the residual muscular components of the pectoralis and serratus
ventralis muscles. WW = 700, WL = 150.
Discussion
This retrospective study described CT features of adi-
pose masses that warrant a higher suspicion for infiltration
and malignancy. In the current study, none of the masses
underwent cytoreductive surgery or incisional biopsy prior
to imaging and all adipose masses showed complete or
partial fat attenuation. The majority of the benign tumors
in this study appeared as a homogenous mass while li-
posarcomas were all represented by heterogenous masses
with a large component of nonadipose tissue, generally
characterized by a more nodular appearance, consistent
with the literature.37,40 Nevertheless, as previously reported,
a high percentage of the benign forms identified in this
study showed a heterogeneous appearance, with presence
of hyperattenuation components within.22,37,39,46,47 The ex-
act cause of these characteristics remains unknown because
the pathologic samples were not available for review or for
mapping correlation with the CT images. According to the
literature and the pathologic reports available, the authors
propose that these regions most likely represented areas of
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FIG. 4. Transverse image of an 11-year old intact male Rottweiler diag-
nosed with a liposarcoma. There is an oval shaped, heterogeneous mass with
well-demarcated (white arrowheads) as well as poorly demarcated (white
arrows) margins, causing lysis of the left iliac wing and left transverse pro-
cess of the seventh lumbar vertebra (black arrowheads). This mass has a
soft tissue component with a nodular appearance centrally (white asterisk).
WW = 700, WL = 150.
TABLE 4. Features Favoring a Diagnosis of Liposarcoma, Lipoma, and
Infiltrative Lipoma
Features Odds ratio 95% CI P value
Liposarcoma
Heterogeneous attenuation 60.4 7.0–518.8 < 0.001
Prevalence of soft tissue component 37.3 4.1–336.9 0.001
Nodular/globular/mass
hyperattenuating component
26.0 5.0–134.3 < 0.001
Mineralization 12.9 1.3–126.1 0.03
Regional lymphadenopathy 5.4 1.6–18.2 0.006
Lipoma
Well-defined margins 7.0 1.8–27.8 0.005
Absence of hyperattenuating
component
14.7 3.5–62.2 < 0.001
Infiltrative lipoma
Irregular shape 21.0 5.3–83.4 < 0.001
necrosis/hemorrhage or fibrosis in lipomas, and residual
muscular bands in the infiltrative lipomas.31,32,34,37,38
The current study also reported odds ratios to help dis-
tinguish between the different forms of fat-containing tu-
mors. These demonstrated that the most useful features
to help distinguish between benign and malignant forms
were the presence of a heterogeneous mass, with prevail-
ing soft tissue component characterized by multinodular
appearance and possible presence of mineral attenuating
areas within, and associated with regional lymphadenopa-
thy. In agreement with previous reports, the irregular shape
was the most significant parameter favoring a diagnosis
of infiltrating lipoma.20,41,44 The most helpful features in
recognizing lipoma were the presence of a well-defined
mass without associated hyperattenuating components. In
general, the fat attenuating lesions did not show contrast-
medium enhancement, except for some peripheral areas
in those masses characterized by a fibrous capsule or per-
ilesional inflammation, consistent with previous reported
data.20–22,24,27,37,38,48 Evidence of bone involvement has
been reported in patients with infiltrative lipomas.6,49 In
this study, only three cases of liposarcomas showed an in-
volvement of skeletal structures adjacent to the neoplastic
lesion.
There were several limitations in this study. Firstly, this
was a retrospective study, so no standardizedprotocolswere
established and only precontrast studies were available for
five lesions and only postcontrast studies were available
for three lesions. Also, there were a limited number of
cases. In particular, the number of feline patients to feline
masses was extremely small. Only the excised large lipo-
mas causing clinical abnormalities for either compression
or location were included in the study since the availabil-
ity of the histopathology represented one of the inclusion
criteria. The entire spectrum of adipose masses was not
represented in our sample. In fact we did not have any
cases of angiolipoma or infiltrating angiolipoma. The ab-
sence of cytologic confirmation and characterization of
the regional lymphadenopathy and potential metastatic
lesion was another limitation of the current study. Also,
as previously mentioned, the pathological specimens were
not available for review, thus a mapping correlation be-
tween the CT and the histopathological images was not
possible.
In conclusion, findings supported the use of CT as a
modality for assessing adipose tumor location, shape, ex-
tension, and relationship with the adjacent anatomic struc-
tures in dogs and cats. Although some CT features were
shared by the different groups of fat-containing tumors,
the present study identified several statistically significant
features such as attenuation characteristics, margins, shape,
and presence of regional lymphadenopathy, that are help-
ful to distinguish between adipose masses. Nevertheless,
histopathology will be required to obtain a definitive diag-
nosis. Additional prospective studies comparing CT find-
ings and gross pathological lesion patterns are needed to
further characterize CT features of malignancy for fat-
containing tumors.
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FIG. 5. Transverse contrast-enhanced image at the level of the stomach (A) in an 8-year-old intact female German Shepherd diagnosed with a liposarcoma.
There is a multifocal to coalescing, predominantly heterogeneously fat attenuating mass with irregular nodular soft tissue component (white arrowhead) within
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Transverse contrast enhanced image in the same patient diagnosed with an intrabdominal liposarcoma (B). The sternal lymph node (white asterisk) is
severely enlarged with rounded, lobulated margins, and heterogeneous contrast enhancement. WW = 400, WL = 40.
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